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Abstract of JP1 1 207840 

PROBLEM TO BE SOLVED: To provide a miltilayer tubular body excellent in solvent resistance, 
chemical resistance, gas barrier properties, and interiayer adhesive properties. SOLUTION: An inner 
layer of a fluororesin layer and an outer layer of an olefin resin layer are laminated through an adhesive 
layer containing a copolymer A as a main component. The copolymer A is obtained by the 
copolymerization of a radical-polymerizable olefin resin (c) obtained by the reaction between an olefin 
resin (a) having at least one functional group in the molecule and a radical-polymerizable monomer (b) 
having a functional group reactive with the functional group of the resin (a) and an alkyl acrylate or an 
alkyl methacylate (wherein, 1-8C alkyl) (d). 
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PROBLEM TO BE SOLVED: To provide a miltilayer tubular body excellent in solvent resistance, 
chemical resistance, gas barrier properties, and interlayer adhesive properties. 
SOLUTION: An inner layer of a fluororesin layer and an outer layer of an olefin resin layer are 
laminated through an adhesive layer containing a copolymer A as a main component. The 
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LThis document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The multilayer tubular object characterized by coming to carry out the laminating of 
the fluororesin layer as a inner layer, and the olefin system resin layer as an outer layer through 
the adhesives layer which uses the following copolymers (A) as a principal component. 
(A) The acrylic graft copolymer which was made to carry out radical copolymerization of acrylic- 
acid alkyl ester or the alkyl methacrylate ester (however, for the carbon numbers of an alkyl 
group to be 1-8.) (d) to the radical polymerization nature olefin system resin (c) which the radical 
polymerization nature monomer (b) which has this functional group and the functional group 
which has reactivity was made to react to the olefin system resin (a) which has the functional 
group of a piece at least in a monad, and was obtained, and was obtained [claim 2] The multilayer 
tubular object according to claim 1 whose functional group which olefin system resin (a) has is 
an epoxy group in the (A) component of an adhesives layer and whose functional group which a 
radical polymerization nature monomer (b) has is a carboxylic acid or its anhydride radical. 
[Claim 3] The multilayer tubular object according to claim 2 whose olefin system resin (a) is an 
ethylene-glycidyl methacrylate copolymer and whose radical polymerization nature monomer (b) 
is an acrylic acid. 

[Claim 4] The multilayer tubular object according to claim 1 whose functional group which olefin 
system resin (a) has is a carboxylic acid or its anhydride radical in the (A) component of an 
adhesives layer and whose functional group which a radical polymerization nature monomer (b) 
has is a hydroxyl group. 

[Claim 5] The multilayer tubular object according to claim 4 whose olefin system resin (a) is an 
ethylene-maleic-anhydride-ethyl acrylate copolymer and whose radical polymerization nature 
monomer (b) is hydroxyalkyl acrylate. 

[Claim 6] The multilayer tubular object according to claim 1 to 5 from which an adhesives layer 
blends olefin system resin (B) and/or acrylic resin (C) with the (A) component in the amount 
below the 1 70 weight sections by the sum total of the (B) component and the (C) component to 
the (A) component 1 00 weight section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detaded Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the multilayer tubular object used especially 
suitable for the object for motor fuel migration, the various objects for drug solution migration, 
medical application, etc. about the multilayer tubular object excellent in layer indirect arrival 
nature while it is excellent in solvent resistance, chemical resistance, and gas barrier property. 
[0002] 

[Description of the Prior Art] Conventionally, as tubing for gasoline migration for example, in an 
automobile car body, although the thing made of potyamide system resin is used from fields, such 
as gasoline-proof nature and gas barrier property The thing made of poryamide system resin 
receives alcohol blended gasoline. As tubing which it swells, or there are problems, like hydrolysis 
arises, and gives solution to this problem For example, multilayer tubing which carried out the 
laminating of a polyamida system resin layer and the fluororesin layer through the adhesives 
layer which consists of mixture of polyur ethane and fluororesin is proposed (refer to Patent 
Pubbcatkm Heisei No. 51 1326 [ eight to ] official report}. 

[0003] Multilayer tubing which, on the other hand, carried out the laminating of the inner layer of 
fluororesin and the outer layer of olefin system resin as a buried pipe in a gas station through 
the adhesives layer which consists of mixture of an ethylene-ethyl acrytate copolymer, or an 
ionomer resin and an ethylene-ethyl acrylate-rnaletc- anhydride copolymer etc. using the 
fluororesin which is excellent in solvent resistance, chemical resistance, gas barrier property, 
etc. is proposed (refer to JP.9- 1 23367.A). 

[0004] However, in the example of the former using poryamide system resin, it could not still say 
that the field of solvent resistance was enough, and the problem was in the bond strength of tho 
inner layer of fluororesin. and the outer layer of olefin system resin in the example of the latter 
using fluororesin. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above- 
mentioned conventional technique, and while this invention is [ therefore ] excellent in solvent 
resistance, chemical resistance, and gas barrier property, it aims at offering the multilayer 
tubular object excellent in layer indirect arrival nature. 
[0006] 

[Means for Solving the Problem] This invention makes a summary the multilayer tubular object 
which comes to carry out a laminating through the adhesives layer to which the fluororesin layer 
as a inner layer and the olefin system resin layer as an outer layer use the following copolymers 
(A) as a principal component 

(A) The acrylic graft copolymer which was made to carry out radical coporymerization of acrylic- 
acid atkyl ester or the alkyl methacrytate ester (however, for the carbon numbers of an alkyl 
group to be 1-8.) (d) to the radical polymerization nature olefin system resin (c) which the radical 
polymerization nature monomer (b) which has this functional group and the functional group 
which has reactivity was made to react to the olefin system resin (a) which has the functional 
group of a piece at least in a monad, and was obtained, and was obtained [0007] 
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(mete) acrytamide. and 2-propene-1-ol. and 2-propyn-t-ol. ]. hydroxy vinyl ether, and 2- 
hydroxyethyl acrylate-6-hexs NORIDO addition polymerization object etc. is mentioned, for 
example. 

[0015] Moreover, as an unsaturated compound which has an isocyanate radical, 2-isocyanate 
ethyl (meta) acrytate. acryloyl (meta) isocyanate. vinyl isocyanate. isopropenyl isocyanate. etc. 
are mentioned, for example. 

[0016] Moreover, as an unsaturated compound which has an oxazoline radical. 2—vinyr-2- 
oxazolrno. 5-methyr-2-vinyl-2-oxazoline, 4, and 4-dimethyH2-vinyl-2-oxazoline. 2-isopropenyt- 
2- oxazoline, 4, and 4-dimethyr-2-isopropenyf-2-oxazoline etc. is mentioned, for example. 
[001 7] Moreover, as an unsaturated compound which has a carbodiimide radical, a methylvinyl 
carbodiimide. an isopropenyl methyl carbodiimide. etc. are mentioned, for example. 
[0018] As olefin system resin (a) which has a functional group in this invention in these As a 
denaturation object, specifically Maleic— acid (anhydrous) denaturation polyethylene. Maleic-acid 
denaturation ethylene propylene rubber, a maleic-acid (anhydrous) denaturation ethylene- 
vinylacetate copolymer, (Anhydrous) A maleic-acid denaturation polypropylene and maleic-acid 
(anhydrous) denaturation propylene-ethylene copolymer. (Anhydrous) Glycidyl (meta) acrylate 
denaturation polyethylene, gfycidyl (meta) acrylate denaturation ethylene propylene rubber. A 
glycidyl (meta) acrylate denaturation ethylene-vinylacetate copolymer, 2-hydroxyethyl (meta) 
acrylate denaturation polyethylene. 2-hydroxyethyl (meta) acrylate denaturation ethylene 
propylene rubber, 2-hydroxyethyl (meta) acrylate denaturation ethylene-vinylacetate copolymer 
etc. again as a copolymer An ethylene-(meta) ecrylic-ecid copolymer, an ethylene-2- 
hyoVoxyethyl (meta) acrylate copolymer. An ethylene-gtycidyl (meta) acrylate copolymer, an 
ethylene-polyethylene-glycol monochrome (meta) acrylate copolymer. An ethylene-vinyl 
acetate -(meta) acrylic-acid copolymer, an ethylene-ethyl (meta) acrylate-(anhydrous) maleic- 
acid copolymer. An ethylene-vinyl acetate— (anhydrous) maleic-acid copolymer, an ethylene-vinyl 
acetate-2-hydroxyethyl (meta) acrylate copolymer. The partial saponification object of an 
ethylene-vinyl acetate-gtycidyl (meta) acrylate copolymer, an ethylene-vinyl acetate- 
poly ethylene- glycol monochrome (meta) acrylate copolymer, and an ethylene-vinylacetate 
copolymer etc. is mentioned. Copolymers, such as denaturation objects, such as maleic-acid 
(anhydrous) denaturation polyethylene and glycidyl (meta) acrylate denaturation polyethylene, 
and an ethy)ene-(meta) acrylic-acid copolymer, an ethylene-glycidyl (meta) acrylate copolymer, 
an ethylene-ethyl (meta) acrylate— (anhydrous) maleic-acid copolymer, and an ethylene-vinyl 
acetate-glycidyl (meta) acrylate copolymer, are desirable in inside. 

[0019] Moreover, make it react to the olefin system resin (a) in the (A) component which 
constitutes an adhesives layer which has said functional group. As a functional group which the 
radical polymerization nature monomer (b) which has this functional group and the functional 
group which has reactivity has For example, a carboxylic acid or its anhydride radical, a hydroxyl 
group, an epoxy group, an isocyanate radical. The same thing as the unsaturated compound 
which the oxazoline radical, the carbodiimide radical, etc. were mentioned and was mentioned in 
the olefin system resin (a) which has said functional group as a radical polymerization nature 
monomer (b) which has those functional groups is mentioned. 

[0020] If it considers as the combination of the functional group which said olefin system resin 
(a) has, and the functional group which said radical polymerization nature monomer (b) has. a 
latter functional group is mentioned by the carboxylic acid or its anhydride radical, and a 
hydroxyl group and a former functional group are mentioned for a former functional group by the 
epoxy group as an example with a carboxylic acid or its anhydride radical suitable for a latter 
functional group etc. 

[0021] In this invention, the radical polymerization nature olefin system resin (c) in the (A) 
component which constitutes an adhesives layer The functional group of (b) is desirable to the 
functional-group 1 equivalence of (a) in said radical polymerization nature monomer (b). 0.05 - 1 
equivalence is made to add to said olefin system resin (a) still more preferably 0.01 to 5 
equivalence especially preferably 0.001 to 10 equivalence, and it is obtained. As an acrylic graft 
copolymer (A) component obtained by the amount of functional groups of a radical 
polymerization nature monomer (b) copoh/merizing the radical polymerization nature olefin 



(Embodiment of the Invention] As fluororesin which constitutes the inner layer in the multilayer 
tubular object of this invention, a Peri fluoride [ vinyl X polvwryfidene fluoride, 
poh/cHorotrifluoroethylene resin, and ethyfene-tetrafkioroethyiene copolymer, an ethylene— 
efdorotrifluoroethytene copolymer, a tetraftioroethylene-hexafluorTjpropylene copolymer, a 
tetraflucroethylerte p r o py lene copolymer, a tetrafhjoroethylene-perfkjoroatkyl vinyl ether 
copolymer, etc are men ti oned, for example. The Pori vinyl fluoride and potyvinyGdene fluoride are 
desirable in inside. 

[0008] As olefin system resin which constitutes the outer layer in the multilayer tubular object of 
this invention For example, the rramoporymers of ethylene, a propylene, butene-1. a pentene —1. 
a hexene - 1. and a with a carbon number [ of octene -1 ] of about two to eight alpha olefin and 
those alpha olefins. Other with a carbon number [ of ethylene, a propylene, butene-1 . the 3- 
methyfbutene -t, a pentene - I. 4 -methyl pentene -1. a hexene -1. octene -I. and decene-1 
grade ] of about two to 20 alpha olefins. Vinyl acetate, a vinyl chloride, an acrylic acid, a 
methacrySc acid, acryic ester. A block, r an d o m, or a graft copolymer with vinyl compounds, such 
as methacrySc ester and styrene. etc. specifically For example, ethylene (shape of letter of 
branching, or straight chain) homopoh/mers. such as low. inside, and high density polyethylene. 
Ethylene propylene rubber, an ethylene-butene-1 copolymer, ethylene- 3-methyfbutene -1 
copolymer. Ethylene-4-methyl pentene -1 copolymer, ethylene-hexene -1 copolymer. Ethytene- 
octene -1 copolymer, an ethyl en e vin ylacetate copolymer. An ethylene— a cryfic— acid copolymer, 
an ethylene methacrySc- acid copolymer. Ethylene system resin, such as an ethylene-ethyl 
acrytate copolymer, a propylene homoporymer. Butene-1 system resin, such as propylene system 
resin, such as a propylene-ethylene copolymer and a propylene-ethylene-butene- 1 copolymer, 
and a butene-1 homo po rymer. a butene— 1 -ethylene copolymer, and a butene-1 -propylene 
copolymer, etc. is mentioned Ethylene system resin, such as an ethylene homoporymer and 
ethylene propylene rubber, is desirable in inside. 

[0009] In the multilayer tubular object of this invention, it can set for the (A) component which 
constitutes the adhesives layer of the inner layer of said fluororesin, and the outer layer of said 
olefin system resin. As olefin system resin (a) which has the functional group of a piece at least 
in a monad, olefin system resin with the unsaturated compound which has the target functional 
group [ whether it denaturalizes with a conventional method, and ] Or it is obtained by 
copotymerizing an alpha olefin and the ethylene nature unsaturated compound which has the 
functional group made into the purpose with a conventional method 

[0010] Here, as olefin system resin of the precursor in a former denaturation object, the same 
thing is mentioned with having mentioned as olefin system resin which constitutes an outer layer. 
Moreover, the same thing is mentioned with having mentioned as an alpha olefin in a latter 
copolymer in explanation of the olefin system resin which constitutes an outer layer. 
[001 1] Moreover, as a functional group which these olefins system resin (a) has. a carboxylic 
acid or its anhydride radical, an epoxy group, a hydroxyl group, an isocyanate radical, an 
oxazoline radical, a carbodiimide radical, etc. are mentioned, for example. 

[0012] as the unsaturated compound which has the carboxylic acid or its anhydride radical — an 
acrylic acid (meta) — [ — in addition, an acrylic acid (meta) shall mean an acrylic acid and a 
methacryiic acid ] A cro tonic acid, a fumaric acid, a maleic acid and its anhydride, an ita conic 
acid and its anhydride, a citra conic acid, its anhydride, etc. are mentioned. 

[0013] moreover, as an unsaturated compound which has an epoxy group For example, glycidyl 
(meta) acrylate. 3. 4-epoxy cyclohexenyl methyl (meta) acrylate. Monochrome and di glycidyl 
ester of the monochrome of a maleic acid and digrycidyl ester, and an ita conic acid 
Unsaturated-carboxylic-acid glycidyl ester, such as monochrome of an ally! compound succinic 
acid and digrycidyl ester. The gfycidyl ester of p— styrene carboxylic acid, atfyl glycidyl ether. 
Glycidyl ether, such as 2 -methyl alryt-gtycidyf- ether and styrene-p-gfycidyl ETE, Epoxy olefins, 
such as epoxy styrene [, such as p- glycidyl styrene. ]. 3. 4-epoxy-butene-1. 3. and 4-epoxy— 3- 
methyl-butene-1. vinyl cyclo HESEMMONO oxide, etc. are mentioned. 

[0014] Moreover, as an unsaturated compound which has a hydroxyl group, an afkynyl alcohol [. 
such as alkenyi alcohol, such as hydroxyafkyl (meta) acrylate. such as 2-hydroxyethyl (meta) 
acrylate. 2-hydroxypropyl (meta) acrylate. and 2 -hydroxy butyl (meta) acrylate. N-methylol 
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system resin (c) obtained and the acrylic-acid (meta) alkyl ester (d) mentioned later under in 
said range to the amount of functional groups of olefin system resin (a), since the amount of 
generation of the homoporymer of acrylic-acid (meta) alkyl ester (d) increases, it is not desirable. 
Moreover, gel will arise as the radical polymerization nature olefin system resin (c) with which 
the amount of functional groups of a radical polymerization nature monomer (b) is obtained by 
said excess of the range, and an acrylic graft copolymer (A) component obtained by 
copotymerizing the acrylic-acid (meta) alkyl ester (d) mentioned later. 

[0022] In this invention, the copolymer of the (A) component which constitutes an adhesives 
layer carries out radical coporymerization of the acrylic-acid (meta) alkyl ester (d) to said radical 
polymerization nature olefin system resin (c). and is obtained, here — as acrylic-acid (meta) 
alkyl ester (d) — the carbon number of the Bikyl group — ester with the fatty alcohol of 1-8 — 
specifically, methyl (meta) acrylate. ethyl (meta) acrylate, butyl (meta) acrylate. 2-ethylhexyl 
(meta) acrylate. etc. are mentioned. Methyl methacrytate is desirable in inside. 
[0023] moreover, the amount of the acrylic-acid alkyl ester (d) used for radical coporymerization 
(meta) — said radical polymerization nature olefin system (resin a) 100 weight section — 
receiving — desirable — the 10 - 500 weight section — - especially — desirable — the 20 - 300 
weight section — it is the 50 - 300 weight section still more preferably. It becomes the 
inclination for an adhesive property with the fluororesin layer of a inner layer to be inferior, and 
becomes the inclination for an adhesive property with the olefin system resin layer of an outer 
layer to be inferior, by excess of the 500 weight sections under at 10 weight sections. 
[0024] In addition, in this invention, other coporymeric monomers may be used in 40 or less S of 
the weight of the range with the total quantity with (d) with the aforementioned (meta) acrylic- 
acid alkyl ester (d). As other starting coporymeric monomers, for example An acrylic acid (meta). 
2-hydroxyethyl (meta) acrylate. 2-hydroxypropyl (meta) acrylate, Hydroxys Iky I (meta) acrylate. 
such as 2-hydroxy butyl (meta) acrylate, Diatkyiamino alkyl (meta) acrylate. such as diethyl 
aminomethyl (meta) acrytate and diethylaminoethyi (meta) acrylate. Gfycidyl (meta) acrylate. 
acrytamide (meta). acryionitrile (meta). Trifluoro ethyl (meta) acrytate. tetraftuoro propyl (meta) 
acrylate. Hexaftuoro butyl (meta) acrylate. octafluoropentyl (meta) acrylate. Fluoro alkyl (meta) 
acrylate, such as heptadeca fluoro nonyt (meta) acrylate and heptadeca fluoro DESHIRU (meta) 
acrylate. Fluorine-containing partial saturation monomers, such as trifluoro ethylene, 
tetraftuoroethylene, and vinyl fluoride and vinylidene fluoride. Alpha olefins, such as aromatic 
series vinyl, such as vinyl ether, such as vinyl acetate, a vinyl chloride, ethyl vinyl ether, butyl 
vinyl ether, and hexyl vinyl ether, a vinyl ketone, styrene. and alpha methyl styrene, ethylene, a 
propylene, and butene— 1. etc. are mentioned. 

[0025] In order to carry out radical coporymerization of the aforementioned (meta) acrylic-acid 
alkyl ester (d) to said radical polymerization nature olefin system resin (c) Toluene, a xylene, a 
methyl ethyl ketone, methyl isobutyl ketone. Organic solvents, such as butyl acetate and a 
cellosofve acetate, are used as a reaction solvent As a polymerization catalyst Benzoyl 
peroxide. Peroxides, such as di-t-butyl peroxide and a cumene hydroperoxide. To acrylic-acid 
(meta) alkyl ester (d). preferably, azo system compounds, such as azobisisobutyronitril, etc. are 
used one to 5% of the weight preferably, and should just carry out a pyrogenetic reaction at 50- 
200 degrees C especially 0.1 to 10% of the weight for 1-20 hours. 

[0026] Although the adhesives layer in the multilayer tubular object of this invention may consist 
of said acrylic graft copolymer (A), it is desirable to blend olefin system resin (B) and/ or acrylic 
resin (C) with a ** (A) component in the amount below the 1 70 weight sections by the sum total 
of the (B) component and the (C) component to the (A) component 100 weight section in 
respect of the melting fluidity of the adhesives layer at the time of multilayer tubular object 
shaping. If both sum total loadings exceed the 170 weight sections, it will become the inclination 
for an adhesive property with the fluororesin layer of a inner layer to be inferior. Here, it is 
desirable that it is the I - 1 50 weight section to the (A) component 100 weight section as 
loadings of olefin system resin (B). and it is desirable that it is especially the 5-100 weight 
section. Moreover, as loadings of acrylic resin (C). it is desirable that it is the 1 - 1 50 weight 
section, and it is desirable that it is especially 5-50 weight section. Furthermore, as the total 
quantity of the (B) component and the (C) component, it is desirable that it is especially the 30 - 
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120 weight section, and it is sUD more desirable that it is the 50 - 110 weight section. 
[0027] bn addition, the same thing is mentioned with having mentioned as olefin system resin of 
the (B) competent, as cjefv\ system resai which constitutes an outer layer. As acryfic resin of 
the (C) co mpo n ent, for example Moreover, an ncryfc acid (meta). Methyl Cmeta) acrytate. ethyl 
(mete) acrytate. butyl (meta) acrytate. 2-ethyfhexy! (meta) acrytate. cydohexyl (meta) acrytate. 
Qyctdyt (meta) acrytate. 2- h ydroxyethyl (meta) acryiate. Homoporymers. such as acrytamide. N- 
methyW (meta) acrytamide. and acryfonithle (meta). or these copotyrners (Meta) Specific* Dy For 
example, a poly methyl (meta) acrytate and methyl methacrytate— methyt acrytate copolymer. **s. 
such as a methyt methacrytate- ethyl acrytate copolymer, methyt methacrytate-ethyt 
methacrytate copolymer. poh/acrytonitrfle, and acrytoriitrile— methyl methacrytate copolymer, are 
mentioned. Poly methyt (meta) acrytate is desirable in inside. In addition, as for the molecular 
weight of these acryfic resin (C). it b desa-able that it a 50.000-250.000 in weight average 
molecular weight (polystyrene conversion), and it is desirable that it is especially 90.000-150.000. 

[0028] In this invention, in constituting en adhesives layer from an aforementioned (A) 
component, and the aforementioned (B) c ompo n e nt and/or the aforementioned (C) component 
From the held of mutual dispersibiEty. beforehand, after carrying out the dryblend of these [ 2 ] 
or the three components with mixed equipments, such as V blender, a ribbon blender, and a 
super mixer, with kneading equipments, such as one shaft' or a multi-screw extruder, a rod, end a 
Banbury mixer It is desirable to carry out melting kneading, to peOetize and to use with the 
temperature of about 120-280 degrees C. and a screw speed 60 - 350rpm extent 
[0029] The multilayer tubular object of this invention makes said fluororesin a inner layer, and it 
comes to carry out the laminating of the both through said adhesives layer by making said olefin 
system resin into an outer layer. As the shaping approach, on the tubular object of fluororesin 
fabricated beforehand, for example An adhesives layer, the approach of subsequently carrying 
out the extrusion lamination of the olefin system resin layer one by one. How to carry out the 
co-extrusion lamination of an adhesives layer and the olefin system resin layer at the tubular 
object of fluororesin fabricated beforehand. WeO-known approaches, such as the approach of 
carrying out the extrusion lamination of the olefin system resin layer or the approach of co- 
extruding a fluororesin layer, en adhesives layer, and an olefin system resin layer, and fabricating 
a tubular object ere conventionaOy mentioned to the tubular object which co-extruded the 
fluororesin layer and the adhesives layer beforehand, and was fabricated. The approach by co- 
extrusion molding is desirable in inside. In addition, additives usuaOy used, such as en antioxidant, 
light stabilizer, an ultraviolet ray absorbent lubricant an antistatic agent, a flame retarder, a 
coloring agent and a bulking agent may be blended with each class if needed at the time of 
shaping. 

[0030] 0.005-5mm. especially preferably. 0.05-2mm and the olefin system resin layer of en outer 
layer are desirable. 0.01 -5mm. the fluororesin layer of a inner layer is desirable and 1-1000 
micrometers of thickness of each class of the multilayer tubular object of this invention are [ it 
is especially desirable. 0.1 -3mm and an adhesives layer are desirable, and ] 10-500 micrometers 
especially preferably. 
[0031] 

[Example] Hereafter, although an example explains this invention still more concretely, this 
invention is not limited to the following examples, unless the summary is exceeded 
[0032] Example of manufacture manufacture 1 agitator of an acrylic graft copolymer (A), a reflux 
cooling pipe. In a dropping funnel and the reactor furnished with a thermometer, toluene 1 60kg, 
the ethylene- glyc idyl metha cry late copolymer (the Sumitomo Chemical Co.. Ltd. make — ) as 
olefin system resin (a) "Bond first 2c" 40kg and hydroquinone monomethyt ether 1 04 g are 
taught. After carrying out the temperature up of the inside of the bottom system of an air air 
current to 1 10 degrees C and considering as a solution, 0.61kg [ of acrylic acids as a radical 
polymerization nature monomer (b) ] and tetramethytarnmonium bromide 1.044kg was added, and 
the reaction was performed at this temperature for 8 hours. About the obtained radical 
polymerization nature olefin system resin (c) solution, as a result of performing oxidization 
measurement 42% of the epoxy group of an ethytene-glycidyl methacrytate copolymer (a) was 
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The 1 5 % of the weight mixed gasoline of methanols was filled up with and sealed to the tubular 
inside of the body with a gas barrier property die length of 1m. and the amount of transparency 
(g/m2) was computed from the loss in quantity after leaving it at 40 degrees C for 24 hours. 
[0036] The outside which changed the example 2 acrylic graft copolymer into the copolymer (A- 
2) obtained in the example 2 of manufacture manufactured the multilayer tubular object like the 
example 1. evaluated the adhesive property between each class, chemical resistance, and gas 
barrier property, and showed the result in Table 1. 

[0037] Melting kneading of the example of comparison 1 poly amide 1 2 (the Mitsubishi 

engineering-plastics company make. "Grilamid25") was carried out at 260 degrees C with 

SOmmphi extruder, extrusion molding of the monolayer tubular object with an outer diameter [ of 

10mm ] and a thickness of 1.0mm was carried out chemical resistance and gas barrier property 

were evaluated like the example I. and the result was written together to Table 1. 

[0038] 

[Table 1] 
fit 
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[0039] 

[Effect of the Invention] According to this invention, while excelling in solvent resistance, 
chemical resistance, and gas barrier property, the multilayer tubular object excellent in layer 
indirect arrival nature can be offered. 

[Translation done.] 



esterifted with the acryfic acid (b). Then, after carrying out the nitrogen purge of the inside of a 
system, the temperature was lowered at 80 degrees C. toluene 240kg, methyl acrytate 60kg as 
acr y lic - a cid (meta) alkyt ester (d). and azobisisobutyronitril 360g were added, and the reaction 
was performed at this temperature for 2 hours. Furthermore, actuation of having added 
azobisiscbutyronitril 360g and making it reacting for 2 hours was repeated 4 times. This reaction 
mixture is added into methyl alcohol 1500kg. the polymerization product was settled, 
subsequently this was separated and dried, and the acryfic graft copolymer (A-1) was obtained. 
[0033] In example of manufacture 2 agitator, a reflux coofing pipe, a dropping funnel, end the 
reactor furnished with a thermometer the ethytene-mal ei c anhydrid e ethyl acrytate copolymer 
(the Sumitomo Chemical Co.. Ltd. make — ) as toluene 160kg and olefin system resin (a) "Bonder 
in LX-41 10" 40kg and hydroqtbnone monomethyl ether 104g are taught After carrying out the 
temperature up of the inside of the b ot tom system of an air as- current to 110 degrees C and 
Considering as a s ol u tion. 2-hydroxyethyt acrytate 1.423kg as a radical polymerization nature 
monomer (b) end dimethyl benzine amine 1.044kg were added, and the reaction was performed at 
this temperature for 8 hours. About the obtained radical polymerization nature olefin system 
resin (c). as a result of performing irtfrared-absorption-spectrum analysis, 32N of the carboxybc— 
acid radical of an ethytene-male i c - e nhy dride-ethyt acrytate copolymer (a) was esterifted by 2- 
hydroxyethyt acrytate (b). Then, after carrying out the nitrogen purge of the inside of a system, 
the temperature was lowered at 80 degrees C. toluene 240kg. methyl acryiate 60kg as acryfic- 
acid (meta) aOtyt ester (d). and azobisisobutyronitrd 360g were added, and the reaction was 
performed at this te m per a ture for 2 hours. Furthermore, actuation of having added 
azobisisobutyronitril 360g and making it reacting for 2 hours was repeated 4 times. This reaction 
mixture is added into methyl alcohol 1500kg. the polymerization product was settled, 
subsequently this was separated and dried and the acryfic graft copolymer (A-2) was obtained. 
[0034] 10kg (A-1) of ecryGc graft copolymers obtained in the example 1 of example 1 
manufacture, the low density polyethylene (the Mitsubishi Chemical make — ) as olefin system 
resin (B) the polymethylmethacrylate (the Kuraray Co.. Ltd make — ) as "Mitsubishi polyethylene 
LF480M" 1 kg end acryCc resin (C) "a parapet GF 1000" and weight average molecular weight 
120.000. after mixing 1kg for 2 minutes by the super mixer (Kawata Mfg. make) Melting kneading 
was carried out by the resin temperature of 240 degrees C. and screw-speed 250rpm with the 
twin screw extruder (the Diegai place company make. "PCM30phi"). and from the constituent 
and nothing and a die. it extruded in the shape of a strand, it cut and palletized. While carrying 
cut melting kneading of the obtained constituent pellet at 190 degrees C with 30mmphi extruder 
and. carrying out melting kneading of the poryvinytidene fluoride (the Kureha chemistry company 
make. "KF1000") as fluororesin of a inner layer at 220 degrees C with 40mmphi extruder on the 
other hand the high density polyethylene (the Mitsubishi Chemical make — ) as olefin system 
resin of an outer layer Carry out melting kneading of "the Mitsubishi polyethylene HB one 330" 
at 210 degrees C with 50rnmphi extruder, and lead these to tubing equipment equipped with the 
annular die with an outer diameter of 10mm. and melting co-extrusion is carried out at the shape 
of tubing. The multilayer tubular object with the outer diameter of 10mm. the inner layer 
thickness of 0.3mm, the adhesives bed depth of 100 micrometers, an outer layer thickness [ of 
0.6mm ]. and a whole thickness of 1 .0mm was fabricated. About the acquired multilayer tubular 
object, the approach shown below estimated the adhesive property between each class, 
chemical resistance, and gas barrier property, and the result was shown in Table 1 by it 
[0035] About the sample started in width of face of 2cm from the adhesive multilayer tubular 
object, the 1 80- degree Peel reinforcement between a inner layer and an adhesives layer and 
between an outer layer and an adhesives layer was measured with the bistron mold tension 
tester. 

Circulation circulation of a gasoline, a methanol, and each of a 2-% of the weight hydrochloric- 
acid water solution was carried out for the tubular inside of the body with a chemical-resistant - 
die length of 1m over one week at 40 degrees C. and the abnormalities of a inner layer were 
observed visually. The case where abnormalities, such as 0. swelling, crack initiation, and 
discoloration, were accepted in the case where abnormalities are not accepted at ell was 
evaluated as x. 
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